= 
— | 
| 
= 


— 
os 

Oo m 

Woe 

© x 

> 

ae=> 

sm 

ow 

©] 6 

e ) 

7 AO 

wc 

rs 
mh 





iMdbve 


INTEGRATED CIRCUITS 


Numerical Index. 


INDEX 


Loading Diagram Summary of Devices Available 


General Information 
Introduction 
Gate Functions 
Propagation Delay 


Flip-Flop Operating Characteristics 


Truth Tables 


Power Supply Requirements 


Maximum Ratings 
General Rules 
Definitions 
Packaging 


DEVICE SPECIFICATIONS 
GATES AND INVERTERS 


MC930G, MC830G 
MC961G, MC861G 
MC930F,, MC830F ,P 
MC961F, MC861F ,P 
MC962G, MC862G 
MC963G, _MC863G 
MC962F, MC862F ,P 
MC963F, MC863F ,P 
MC946G, MC846G 
MC949G, MC849G 
MC946F, MC846F ,P 
MC949F, MC849F ,P 
MC934F, MC834F ,P 
MC936F, MC836F ,P 
MC937F, MC837F ,P 


Expandable Dual 3-2 Input Gates 
Expandable Dual 3-2 Input Gates 
Expandable Dual 4-Input Gates 
Expandable Dual 4-Input Gates 
Dual 2-Input Gates Plus Inverter 
Dual 2-Input Gates Plus Inverter 
Triple 3-input Gates 

Triple 3-Input Gates 

Quad Inverters 

Quad Inverters 

Quad 2-Input Gates 

Quad 2-Input Gates 

Hex Inverters 

Hex Inverters 

Hex Inverters 


POWER GATES, BUFFERS, AND DRIVERS 


MC944G, MC844G 
MC944F, MC844F,P 
MC932G, MC832G 
MC932F, MC832F,P 
MC943G, MC843G 


FLIP-FLOPS 


MC931F,G, MC831F,P,G, 
MC945F,G, MC845F,P,G 
MC948F,G, MC848F,P,G 
MCQ952F, MC852F,P 
MC953F, MC853F ,P 
MC955F, MC855F,,P 
MC956F, MC856F ,P 
MC950F,G, MC850F,P,G 


MULTIVIBRATORS 
MC951F,G, MC851F,P,G 


COUNTERS 


MC938F, MC838F,P 
MC939F, MC839F,P 


EXPANDERS 


MC933G, MC833G 
MC933F, MC833F ,P 


Expandable Dual 3-2 Input Power Gates 
Expandable Dual 4-Input Power Gates 
Expandable Dual 3-2 Input Buffers 
Expandable Dual 4-Input Buffers 
4Input AND Driver with NOR Strobe 


Clocked Flip-Flops 
Clocked Flip-Flops 
Clocked Flip-Flops 
Dual J-K Flip-Flops 
Dual J-K Flip-Flops 
Dual J-K Flip-Flops 
Dual J-K Flip-Flops 
Pulse Triggered Binary 


‘ Monostable Multivibrators 


Decade Counter 
Divide-by-Sixteen Counter 


Dual 4-3 Input Expanders 
Dual 4-Input Expanders 
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Page 

No. 
5-3 
5-4 
5-8 
5-8 
5-8 


5-8 
5-8 
5-8 
5-9 
5-9 
5-9 
5-10 


5-12 
5-12 
5-12 
5-12 
5-14 
5-14 
5-14 
5-14 
5-16 
5-16 
5-16 
5-16 
5-18 
5-20 
5-20 


9-22 
5-22 
5-24 
5-24 
5-26 


5-28 
5-31 
5-31 
5-34 
5-34 
5-34 
9-34 
5-39 


5-42 


5-44 
5-48 


5-52 
5-52 


Vcc = 5.0 Vde, Ta = 25°C 


NUMERICAL INDEX 


(Functions and Characteristics) 















































































































































Output Propagation | 
Type @ Type @ Loading Delay Total Power 
0 to —55 to Factor tod Dissipation | Page 
Function +75°C Case +125°C | Case eos Output] —_ ns typ mW typ/pkg | No. 
Expandable Dual 4-Input NAND Gate MC830 83,93 | MC930 83 8 30 22 5-12 
Expandable Dual 3-2 Input NAND Gate MC830 96A MC930 96a | 8 30 22 5-12 
Clocked Flip-Flop MC831 83,93,96A MC931 83,96A 7 40 55 5-28 
Expandable Dual 4-Input Buffer MC832 83,93 MC932 83 25 35 85 5-24 
Expandable Dual 3-2 Input Buffer MC832 96A MC932 96A 25 35 85 5-24 
Dual 4-Input Expander MC833 83,93 MC933 83 = = = 5-52 
Dual 4-3 Input Expander MC833 96A MC933 96A - - - 5-52 
Hex Inverter MC834 83,93 MC934 83 8 30 66 5-18 
Hex Inverter MC836 83,93 MC936 83 8 30 66 5-20 
Hex Inverter MC837 83,93 MC937 83 7 25 90 5-20 
Decade Counter MC838 83,93 MC938 83 8 30 MHz @ 150 | 5-44 
Divide-by-Sixteen Counter MC839 83,93 MC939 83 8 30 MHz @ 150 5-48 
4input AND Driver with NOR Strobe MC843 96A MC943 96A 250 mA 80 50 5-26 
Expandable Dual 4-input Power Gate MC844 83,93 MC944 83 27 30 65 5-22 
Expandable Dual 3-2 Input Power Gate MC844 96A MC944 96A 27 30 65 5-22 
Clocked Flip-Flop \ MC845 83,93,96A | MC945 83,96A 12/10 a. 40 60 5-31 
Quad 2-Input NAND Gate MC846 83,93 MC946 83 8 30 44 5-16 
Quad Inverter MC846 96A Mc946 Q6A 8 30 44 + 5-16 
Clocked Flip-Flop MC848 83,93,96A MC948 83,96A 11/99 @ 40 70 §-31 
Quad 2-Input NAND Gate (2 k& pullup resistor) Mc849 83,93 mc949 83 7 25 66 9-16 
E Quad Inverter (2 kQ pullup resistor) Cs | 96A Mc949 96A 7 25 60 5-16 
| Pulse Triggered Binary mceso | 83,93,96A| Mcg50 | 83,96A | 10/8 @ 15 50 5-39 | 
Monostable Multivibrator MC851 83,93,96A | MC951 83,964 10 40 30 5-42 
Dual J-K Flip-Flop (common clock and Cp, MC852 83,93 MC952 83 12/10 @ 40 120 5-34 
separate Sp) 
Dual J-K Flip-Flop (separate clock and Sp, no Cp) MC853 83,93 MC953, 83 12/10 @ 40 120 §-34 
Dual J-K Flip-Flop (common clock and Cp, separate MC855 83,93 MC955 83 11/9 @) 40 | 140 6-34 
Sp, 2 kQ pullup resistor) 
Dual J-K Flip-Flop (separate clock and Sp, no Cp, MC856 83,93 MC956 83 11/9 @ 40 140 5-34 
2 kQ pullup resistor) 
Expandable Dual 4-Input NAND Gate (2 k pullup resistor) MC861 83,93 MC961 83 7 25 33 6-12 | 
Expandable Dual 3-2Input NAND Gate (2 k pullupresistor)| _ MC861 96A MC961 96A 7 25 33 | 5-12 
Triple 3-Input NAND Gate MC862 83,93 MC962 83 8 30 33 5-14 
Dual 2-Input NAND Gate plus Inverter MC862 | 96A MC962 96A 8 30 30 5-14 
Triple 3-Input NAND Gate (2 kQ pullup resistor) MC863 83,93 MC963 83 7 25 50 5-14 
Dual 2-Input NAND Gate plus Inverter (2 kQ pullup ° MC863 96A MC963 96A [ 7 25 45 5-14 
resistor) { 





@ G suffix denoted Metal Can, F suffix denotes Flat Package, P suffix denotes Plastic Package. 
(i.e, MC830G = Metal Can, MC830F = Flat Package, MC830 P = Plastic Package) 
@ Fan-out for MC830 series type / Fan-out for MC930 series type. 
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(6) Maximum Counting Frequency 


MDTL MC930/830 series 


LOADING DIAGRAMS 





Numbers at ends of terminals represent pin numbers. Numbers in parenthesis indicate loading. 


“G"’ Package: Vec = pin 10, Gnd = pin 5 unless otherwise noted. 
“F" and “‘P’”’ Packages: Vec = pin 14, Gnd = pin 7 unless otherwise noted. 























MC830F, MC830P, MC930F 
MC861F, MC861P, MC961F 
Expandable Dual 4-Input Gate 


(ty 
(e) 
(e)) 
e)) 


MC844F, MC844P, MC944F 
Expandable Dual 4-Input Power Gate 


MC8306, MC930G 
MC8616, MC961G 
Expandable Dual 3-2 Input Gate 


(7)* 
(8) 
6 











ay 
(8) 
4=1¢2¢3 







OBE 


(1) 1 


(1) 2 (27) 


6=1¢20¢4¢5e{3] 


















eee 
Weyer 





3 








q7)* 







a 
a9 a 8 @) 
8) 
@ = 10 _ é 
(1) 12 


13 
11 







6=1¢2¢4e5e [3] 
*APPLIES TO MC861G, MC961G 





*APPLIES TO MC861F, MC861P, 
MC961F 























MC844G, MC9446 MC846F, MC846P, MC946F 
Expandable Dual 3-2 Input Power Gate MC849F, MC849P, MC949F 
Quad 2-Input Gate 

(7 


MC862F, MC862P, MC962F 
MC863F, MC863P, MC963F 
Triple 3-Input Gate 
















q) 1 (7)* 
(8) 


6=3¢4e5 


a9 a 
q) 10 8 


(7)* 
(1) 13 (8) 
12 


(Q) 3 
qa) 4 


3=1¢2 


: 
; 


(a) 2 





y" 
(8) 
6 






(1) 4 











(1) 5 


Y 


(7)* 
(8) 
8 





















ql) 9 


Y 


(7)* 
(8) 
ll 


(1) 12 


Y 


*APPLIES TO MC863F, MC863P, 
MC963F 





*APPLIES TO MC849F, MC849P, 
MC949F 








MC8626, MC962G 
MC863G, MC9636 
Dual 2-Input Gate Plus Inverter 


MC832F, MC832P, MC932F MC832G, MC932G 
Expandable Dual 4-Input Buffer | Expandable Dual 3-2 Input Buffer 


(1) 25) 
ay (25) 
(ly 
(1) 


a 
() 
0) 
a) a) 
qa) 
qv) @ 
a) 


*APPLIES TO MC863G, MC963G 
6=1e2¢40 50 [3] 
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LOADING DIAGRAMS (continued) 


EXPANDERS 


MC833F, MC833P, MC933F 
Dual 4-Input Expander 






MULTIVIBRATOR 


MC851F, MC851G, MC851P 
MC951F, MC951G 
Monostable Multivibrator 


(10) 


c 
re, 
(10) 
bp d 


e 
*AVAILABLE IN 
“F? & “PR” Pkes, ONLY 


“F” & “P” Pkgs.: Vcc = pin 14, Gnd = pin7 
“G"’ Pkg.: Vcc = pin 6, Gnd = pin 1 


Pin Connections 





Letter 
“ET UP” Pes, 





“G” Pkg. 





MC834F, MC834P, MC934F 
Hex Inverter 





MC836F, MC836P, MC936F 
MC837F, MC837P, MC937F 
Hex Inverter 
(8) (7) 
(68) 2=T 


(8) (7)* 
(1) 4 


(8) (7)* 
(1) 6 


(7)* 
(1) 


(8) (7)* 
(1) 10 


(8) (7)* 
(1) 13 12 


*APPLIES TO MC837F, MC837P, MC937F 
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MC833G, MC933G 
Dual 4-3 Input Expander 


MC843G, MC9436 
4-Input AND Driver with NOR Strobe 


HIGH LEVEL 
8 


B=102030445 





MC846G, MC9466 
MC849G, MC949G 
Quad Inverter 


(8) (7)* 
1 2=1 


(8) (7)* 
3 - >o—4 

(8) (7)* 
7 6 

(8) (7)* 
9 8 . 


*APPLIES TO MC849G, MC949G 








LOADING DIAGRAWMS (continued) 


FLIP-FLOPS 


MC831F, MC8316, MC831P *Sp and Co loading factor: 34 for MC831/MC931 types 
MC931F, MC9316 2 for other clocked flip-flops 


**Q and Q loading factor: 7 for MC831/MC931 types 
MC845F, MC845G, MC845P 12 for MC845 types 


MC945F, MC9456 11 for MCB48 types 
9 for MC948 types 
MC848F, MC848G, MC848P Pin Connections 


Mca4er, MCS486 fewer Ta [ote [el e[ fe ln [i | 
“pa “p” Pgs. | 10] 3| 4] 2]22[11] 5| 9] 6| 
7{2{ sf] sf s|-[ 6] 4] 


Clocked Flip-Flop 


J-K TRUTH TABLE 
SYNCHRONOUS TRUTH TABLE (Connect S2 to Q, Cz to Q) 


0 — Low State (more negative) 

1 — High State (more positive) 

X — State of the input does not affect the state of the Asynchronous inputs, direct set (So) and direct clear 
circuit. (Co), override the synchronous inputs; they are inde- 

U — Indeterminate State pendent of all other inputs. 


MC852F, MC852P, MC952F : MC853F, MC853P, MC953F 
MC855F, MC855P, MCSS5F ASYNCHRONOUS TRUTH TABLE MC856F, MC856P, MC956F 
Dual J-K Flip-Flop Mc952/MCB52 and MC955/MC8SS Dual J-K Flip-Flop 


(2) ° (2) 


(2/3) 30 (2/3) 


(4) 10 . 
2) 
(2/3) 26 ASYNCHRONOUS TRUTH TABLE _ 
Mc953/MC853 and MC956/MC856 (2/3) 


Ls Pa 
- 0 0 


(2/3) 110 - (2/3) 110 
J-K TRUTH TABLE (2) 130 
(2/3) 120 0 —_ (2/3) 120 





(4) 130 


*Q and Q loading factor: **Q and Q loading factor: 


12 — MC852 Asynchronous inputs, direct set (Sv) and direct clear 12 — MC853 
10 — MC952 (Co), override the synchronous inputs: they are in- 10 — MC953 
11 — MC855 dependent of all other inputs. 11 — MC856 

9 — MC955 9 — MC956 





LOADING DIAGRAMS (continued) 


COUNTERS 





MC838F, MC838P, MC938F 
Decade Counter 
(1.5) (8) (15) (8) (15) @) (15) (8) 
38 4 12So2 11 & 10Sp3 9 Q3 5Spe 6 Qs 
9 9 9 9 9 9 9 9 DECODING 
LOGIC 





£191 


(1) CP lo 


CONTDUAWNHO 
POPP LIP P 


MC839F, MC839P, MC939F 
Divide-by-Sixteen Counter 


DECODING LOGIC 
(1.5) (8) (1.5) (8) (1.5) (8) 
380 40: 12Sp2 11 Q 10So; 9Q 


| 





OHOUMRAHRWNHHO 





(5) Co 20— 





2 © PIPID © PIP'E © FILIP PB PIM 


PULSE TRIGGERED BINARY 


MC850F, MC850G, MC850P, SYNCHRONOUS ASYNCHRONOUS SINGLE TRIGGER 
MC950F, MC9506 TRUTH TABLE TRUTH TABLE TRUTH TABLE 


iz . (Pins $2 and Ci 
Pulse Triggered Binary tied together) 


KH OCOxRH OG 
OCOrFx rH ex HO 


(100 pF) d. 0 = low state (more negative) 1 — high state (more positive) 


(1.5) e X=don’t care U= indeterminate state NC = no change 


(1.5) f Pin Connections 


* APPLIES TO MCS50F, MC950G 





“6” Pkg. 





GENERAL INFORMATION 
SECTION 


MDTL 





INTRODUCTION puts while the clock input is high. Simply stated, satisfying either 


E a A fF fe of the last two conditions in the table at any time while the clock 
The MDTL line of diode transistor logic is a general input is high will cause the flip-flop to toggle when the clock goes 


purpose logic family offering moderate speed, good noise - low. The above discussion and next-state table apply to the 

immunity, low noise generation, a high degree of logic MC931/831, MC945/845, and MC948/848 when operated in the 

flexibility, and economy. J-K mode as well as to the dual J-K devices in the MDTL family. 

GATE FUNCTIONS : FIGURE 1 — SINGLE CLOCKED FLIP-FLOP 
TRUTH TABLE 


The MDTL family offers positive-logic NAND gates with the 
capability of tying together the outputs of two or more elements. 
This not only allows greater logic flexibility, but also reduces re- 
quired inventory stocking levels since AND-OR-INVERT functions 
(Wired OR) are readily obtained without special gates. 


Buffer elements and power gates are available for driving large 
capacitive loads and/or where fan-out requirements are high. The 
buffer has an active pullup configuration, therefore the AND-OR- 
INVERT function can not be implemented with the buffer. Out- 
puts of two or more buffer elements (or multiple buffer and 
power gate arrays) may be paralleled to achieve higher fan-out 
providing the inputs are also paralleled. 


PROPAGATION DELAY 
The typical propagation delay through an MDTL gate is 30 ns 








These Conditions Have No Effect 
On Master Section 





These Conditions May Affect The 
Master Section 











with nominal loading, providing the gate utilizes 6.0 k ohm pullup 0 — Low State (more negative) 
resistors. (Gates with 2.0 k ohm pullup resistors, approximately 1 — High State (more positive) 
25% faster, are also available.) The propagation delay is asym- x — State of the input does not 
metrical; tpqg+ (propagation delay with the output transistor affect the state of the circuit. 
turning off) is normally double the value of tgg- (propagation U — Indeterminate State 


delay with the output transistor turning on). It/will also be found 

that the value of tpg_ is affected very little by output loading, 

while tpq+ is quite dependent on the capacitive load seen by the FIGURE 2 — J-K NEXT-STATE TABLE | 
output. 


FLIP-FLOP OPERATING CHARACTERISTICS 


There are two generic types of flip-flops within the MDTL 
family- - an ac binary and master-slave configuration. The ac 
binary is useful in high-speed systems (it will toggle at a rate typ- 
ically greater than 40 MHz) and is also useful in control sections 
where its unique truth table is often advantageous. 


FLIP-FLOP TRUTH TABLES 


The synchronous truth tables, specified for the single clocked POWER SUPPLY REQUIREMENTS 
flip-flops (MC931/831, MC945/845, MC948/848) and the dual Normal operating voltage for the MDTL series is 5.0 volts 
J-K flip-flops, relate the state the output will attain after a nega- +10%. Typical power dissipation is given for each circuit, as- 
tive transition of the toggle input to the state of the output and _ suming a supply voltage of 5.0 volts. Also specified is a maxi- 
the steering inputs (J-K or S-C) during the period when the toggle mum worst-case current drain at the operating voltage. It should 
input is high. The complete truth table is valid only when the be noted that the specification of maximum current at 8.0 volt 
steering inputs are not allowed to change while the toggle input is _supply is primarily to guarantee reliability of the product under 
high. adverse conditions. It is not meant to infer that 8.0 volts is a 

For applications which require changing the steering inputs normal operating condition. 
while the clock input is high, a determination of the divergence 
from the truth table may be obtained from Figure 1. Note that 
the first four states do not affect the master section while the 
remaining five may. A general rule for this type of flip-flop 
(MC931/831, MC945/845, MC948/848 operated in the synchro- generally sufficient if the system is composed of gates and flip- 
nous R-S mode) is that if one or more conditions that affect the flops with passive pullup elements, but smaller capacitors (ap- 
master section are present while the clock is high, the flip-flop proximately 0.01 uF) should be distributed on the board with a 
will respond to the last condition present prior to the negative ratio of one capacitor for each eight packages if the board has a 
transition of the clock. high density of circuits with active pullup elements (i-e., buffers, 








Since power dissipation of an MDTL gate or flip-flop changes 
little with changes in the output state, bypassing of the power 
supply leads is not critical; however, a 1.0 uF capacitor where the 
supply connections enter the board is recommended. This is 


Figure 2 shows a next-state table for J-K flip-flops, useful in ac-coupled binaries, decade counters, etc.). !t is also advisable to 
determining the response of J-K flip-flops to a negative clock bypass the supply with a single 0.01 uF capacitor in close proxim- 
transition under conditions that involve changing the steering in- ity to any MC951/851 used in the system. 
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GENERAL INFORMATION 


SECTION 





MAXIMUM RATINGS 























Characteristic 


page i ss 








Supply Voltage — Continuous 
Pulsed, < 1 second 


Output Current (into outputs) — 





MC932/832, MC944/844 — Continuous 150 
Pulsed, < 30 ms 300 

MC951/851, MC950/850 — Continuous 50 

MC950/850 — Pulsed, < 30 ms 100 


All other types 
Input Forward Current 
Input Reverse Current — 
MC932/832, MC944/844, MC950/850 5.0 
All other types 1.0 
Operating Temperature Range — 
MC930 Series —55 to +125 
MC830 Series Oto+75 
Storage Temperature Range — 
Metal Can and Flat Package —65 to +150 - 
Plastic Package ~—55 to +125 




























GENERAL RULES 


@ The number of load circuits that may be driven from an output 
is determinated by the input loading factor. The summation 
of input loading should not exceed the drive capability of the 
output. 


e With the exception of the buffer elements, the outputs of all 
MDTL gates and inverters may be tied together to form the 
Wired-OR function. For each added gate which has a 6 k ohm 
pullup resistor, subtract 0.83 unit load. The addition of a gate 
with a 2 k ohm pullup resistor reduces the available fan-out by 
2.5 unit loads. No reduction in fan-out is required when wiring 
collectors of gates or inverters which have no internal pullup 
resistor. 


e The outputs of the Dual Buffer may not be tied together. 


e@ The outputs of the Dual Power Gate may be tied together to 
perform the Wired-OR function. 


e@ An external load resistor should be utilized with the Dual 
Power Gate. At Vcc = 5.0 + 0.5 V, subtract the following 
output loads: ; 


R 
2kQ — 2 loads 
1kQ — 4 loads 


5102 — 8 loads 


e For increased current capability, the inputs and outputs of % 
MC932 and % MC944 can be paraileled (up to and including 4 
common outputs). The combined output will equal 100 loads 
while each combined input will equal 4 loads. 


DEFINITIONS 
Cp Clock pulse 
fc Counting frequency 
Ice Test current for measuring LVcE 


ICEX Collector-to-emitter leakage of the output transistor 


TS Forward current of input diodes for unit input load. 
Also shown are 0.5 If, 2/3 If, 2 IF, ete., which indi- 
cate input loading factor times IF. 


'FD 
les 


Imax 


VCCH 
VecL 
VCEX 


VcPTH 
Ve 


VFD 
VIH 
Vit 
Vmax 
VOH 
VOHB 


VOL 
VOLB 


Vox 


VR 
vx 


Forward current of pins 2 and 12 of the pulse triggered 
binary 


Forward current of pin 9 of the monostable multivibra- 
tor 


Forward current of clock input diodes. Shown as 2 IF cp 
for inputs with loading factor of 2. 


Forward current of dual expander diodes 


Forward current of SET and CLEAR input diodes. 
Shown as 2 Ifg for inputs with loading factor of 2. 


Maximum rated power supply current with Vmax 
applied 


Output high current 


Output low current 


Output low current of buffer stage of 4Input AND 
Driver 


Power supply drain with the inputs high 
Power supply drain with the inputs low 


Reverse current of input diodes with VR applied. Also - 
shown are 2 IR, 41R, 5 1R, ete., which indicate input 
loading factor times IR. 


Reverse current of clock input diodes. Shown as 2 IRcp 
for inputs with loading factor of 2. 


Short circuit current obtained from device output when 
one or more inputs are low 


Output latch voltage 
Pulse Width 

Fall time 

Rise time 


Propagation delay time with the output transistor turn- 
ing off 


Propagation delay time with the output transistor turn- 
ing on 


Test point at input of unit under test 

Test point at output of unit under test 
Power supply voltage 

High power supply voltage 

Low power supply voltage 

Output transistor collector-to-emitter voltage 
Clock threshold voltage 


Forward voltage test condition when testing forward 
current of input diodes 


Forward voltage drop limit for expander diodes 
Voltage for high input voltage state 

Voltage for low input voltage state 

Maximum rated power supply voltage (Vcc) 
Output high voltage with IQy flowing out of pin 


Output high voltage of buffer stage of 4-Input AND 
Driver 


Output low voltage with Io, flowing into pin 


Output low voltage of buffer stage of 4Input AND 
Driver 


Output voltage test condition when testing Ice x for 
4-Input AND Driver 


Reverse voltage for input diode leakage test 


Low voltage utilized in testing expander inputs 


GENERAL INFORMATION 


SECTION 





PACKAGING 


Devices with “F‘’ suffix to the type number are in the TO-86 
flat package (case 83); those with “G’’ suffix are in the TO-100 
metal can (case 96A); those with “P’’ suffix are in the dual in-line 
plastic package (case 93). 


CASE 83 (TO-86) CASE 93 (TO-116) CASE 96A (TO-100) 


0.335 
0.370 
IA 
ae DIA 0.165 
; 0.185 
0.040 
dye 
0.040 
fie MAX 0.500 MIN 
D019 DA 





me aoe Te 


TYP 

0.100 0.015 
TYP 0.023 
REF 





© This dimension is measured at the seating plane. 
@® 4 insulating stand-offs are provided. 


Lead 1 identified by color dot or by elbow on 
lead. All leads electrically isolated from package. 
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MDTL MC930/830 series 





EXPANDABLE DUAL 4-INPUT GATES 


MC930F - MC830F, P 
MC96IF - MC86IF, P 













This gate element, in the 14-pin flat and dual 
in-line packages, consists of two expandable 4-input 
NAND gate circuits. Since the metal can (G suffix) 
has only 10 pins, that circuit consists of one 3-input 
and one 2-input expandable gate. The elements may 
be cross-coupled to form a bistable multivibrator, 
or the outputs may be connected in parallel to per- 
form the logic “OR” function. 


EXPANDABLE DUAL 3-2 INPUT GATES 


MC930G - MC830G 
MC961IG - MC861G 












(10) 14.9 Veg 


MC930F/MC830F, P 
MC961F/MC861F, P 


hy 


san2 
=WNO0 WOBN= 


Positive Logic: 6=1°2°*4¢5 ¢{3] 
Negative Logic: 6=1+2+4+5+(3) 





09 
MC930G/MC830G 
org (3 MC961G/MC861G 
(6) 
012 (8) ott 
013 (9) Positive Logic: 4=1°2°3 


Negative Logic: 4=1+2+3 

011 (7) 

Input Loading Factor = 1 

Output Loading Factor: 
MC930/MC830 = 8 
MC961/MC861 = 7 

Total Power Dissipation: 
MC930/MC830 = 22 mW typ/pkg 
MC961/MC861 = 33 mW typ/pkg 

Propagation Delay Time 
MC930/MC830 = 30 ns typ 
MC961/MC861 = 25 ns typ 





(5) * MC930/MC830 — 6 k 
GND MC961/MC861 — 2k 


Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 


a eee 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


TPin 
MC833 Or 
Equivalent 
todt+ 


TPout 











3.9 k ohms 


F toa | 400 ohms | sonr | 





EL-G 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one gate. The other gate 
is tested in the same manner. 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 


FievOust in-cine| 4[2]3]4]5]6]7]8]9]10] 14 [r2[ v3 [va 





Metal Can |-|1|-[2|3|4[5]6|-|- | 7 [2 | 9 [19] 









Characteristic 


Output Voltage 


Short-Circuit 
Current 

MC930/MC830 
MC961/MC861 






Reverse Current 





Power Drain Current 
(Total Device) 
MC930/MC830 


MC961/MC861 
All Types 


Switching Times 





MC930/MC830 








MC961/MC861 




















Pins not listed are left open. 








TEST CURRENT / VOLTAGE VALUES 











Volts 














a 
@ Test lon 


PON wasn 











Temperature MC930 
—55°C 










MC930, MC961 {495°C 











+125°C 


MC830 









orc 





-0, 12 





1,20 


















-0. 12 





1,10 








MC830, MC861 +25°C 
+75°C 











-0.12 | -0. 





5 10.95 





















MC830, MC861_ TEST LIMITS 


TEST CURRENT / VOLTA 











1. 25) mAdc 


Pulse Out 


Vi 



















































































(panunuoc) HLYSOIW/DLIGOW + “SOES8OIN/DOE6OW 
(panunuos) q ‘AL98OIN/SL9GOW ‘d ‘AOE8DIN/A0E6OIN 











MDTL MC930/830 series 










TRIPLE 3-INPUT GATES 


MC962F - MC862F, P 
MC963F - MC863F, P 


DUAL 2-INPUT GATES PLUS INVERTER 


MC962G - MC862G 
MC963G - MC863G 


This gate element, in the.14-pin flat and dual 
in-line packages, consists of three 3-input NAND 
gate circuits. Since the metal can (G suffix) has 
only 10 pins, that circuit consists of two 2-input 
gates and one inverter. 






=i ~  Mic962F/MC862F,P 
MC963F/MC863F,P 
4 Positive Logic: 6=3°+ 4 “5 
r= a Negative Logic: 6=3+475 
aD oe MC962G/MC862G _ 
(3 MC963G/MC863G 


Positive Logic: 4=2°3 





(9) Negative Logic: 4=2+3 


Input Loading Factor = 1 

Output Loading Factor: 
MC962/MC862 = 8 
MC963/MC863 = 7 


Total Power Dissipation: 
* eo ee -—6 ‘> MC962F /MC862F, P = 33 mW typ/pkg 
MG863/MC863™ 2 k MC962G/MC862G = 30 mW typ/pkg 


(10) (5) MC963F/MC863F,P = 50 mW typ/pkg 
MC963G/MC863G = 45 mW typ/pkg 
Number at end of terminal represents pin number for flat and : Propagation Delay Time 


dual in-line packages. Number in parenthesis indicates pin MC962/MC862 = 30 ns typ 
number for metal can. MC963/MC863 = 25 ns typ 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


MC833 Or 
Equivalent 


teas | 38k obi] 30 9F | 
[tea | 400 onms | on | 





GL-g 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one gate. The other gates 
are tested in the same manner. 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 











PACKAGE PIN NUMBER 


eae IC se SO NOMBE Se 
[Fiat/Dual tn-Line|1[2]3[4[5[6[7[s[9]10]14]12|13|14 
| Metaican | ]2]s|-[4}s[6|-|7 [s | 9 | -|ro 


MC962, MC963 TEST HIMITS: 








On- 200 TSW 


@ Test 





—55°C 
MC962, MC963 | +95°C 
+125°C 
orc 
MC862, MC863 +25°C 
+75°C 

MC862, MC863 TEST LIMITS 











Characteristic 


Output Voltage 


Short-Circuit 
Current 

MC962/MC862 

MC963/MC863 


6 . 
6 6 
Reverse Current 1 3 - 2.0 
R 4 
Peed 
Output Leakage 
Current 
Forward Current - A 
: - 
5 - 


Power Drain Current 
(Total Device) 
MC962/MC862 


MC963/MC863 
All Types 












Switching Times 








MC962/MC862 








MC963/MC863 











Pins not listed are left open. 








orc =|. +25°C | +75°C 

















TEST CURRENT / VOLTAGE VALUES 








mA 












lou 


lon 





Temperature C962 





MC963 





MC962 






















MiCB6S 





MC862 

















12.0 11.0 | -0.12] -0.5 
12.0 11.0 | -0.12 | -0.5 

















10,4 





-0, 12 


















TE 








































































(penunuos) DE9B0N/DE9GIIN ‘DZ9BIIN/DZIGOW 
(panunuod) 4 ‘YSQSOIN/AEIGOI ‘d ‘AZOBOIN/AZ9GOW 








QUAD 2-INPUT GATES 


MC946F - MC846F, P 
MC949F - MC849F, P 








QUAD INVERTERS ° 


MC946G - MC846G | 
MC949G - MC849G 











Vec 
(10) 
14 
(2) 39 9 9 11(8) 





MDTL MC930/830 series 







This gate element, in the 14-pin flat and dual 
in-line packages, consists of four 2-input NAND 
gate circuits. This circuit can be used as a dual 2- 
input non-inverting gate, or as two bistable circuits 
when two dual 2-input gates are cross-coupled. 
Since the metal can (G suffix) has only. 10 pins, 
that circuit consists of four inverters. 








= 
3 

2 MC946F/MC846F, P 

4 =_> é MC949F/MC849F, P 

5 ‘ 

2 _ 8 Positive Logic: 3=1¢2 
19, Negative Logic: 3=1+2 
12 

VW 
ae 

a IP >o-02) 

MC946G/MC846G 

a >o-1a MC949G/MC849G 


Positive Logic: 


2 
Negative Logic: 2=7 


: 
es 


Input Loading Factor = 1 


Output Loading Factor: 
MC946/MC846 = 8 
MC949/MC849 = 7 


Total Power Dissipation: 





(5) 
GND 
Number at end of terminal represents pin number for flat and 


dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 


* MC946/MC846 — 6 k 
MC949/MC849 — 2k 





MC946/MC846 = 44 mW typ/pkg 

MC949F/MC849F, P = 66 mW typ/pkg 

MC949G/MC849G_ = 60 mW typ/pkg 
Propagation Delay Time: 

MC946/MC846 = 30 ns typ 

MC949/MC849 = 25 ns typ 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


MC833 Or 
Equivalent 


Ov 
PW = 200 ns 


ty =10ns 
te £10 ns 


rest] A |e | 
[Sek one | 30 oF | 
[200 ohms [50 oF | 
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L£L-G 


ELECTRICAL CHARACTERISTICS 


































































1 
3 
Test procedures are shown for only one gate. The other gates > TEST CURRENT / VOLTAGE VALUES 
are tested in the same manner. {> 6 
2 @ Test 
NOTE: Although the test conditions and test limits are the ot ee T ft 
same for devices in ALL available packages, the table 1° emperature 
shows pin connections for testing only the flat and oD —55°C 
dual in-line packaged devices. To test devices in the ‘ Mc946, MC949 > 495°C 
metal can, substitute pin numbers shown in the con- = 
version table below. +125°C 
mceae| mcBay | Mcea6| Mcea9 | 
[2[3[4[5]6]7/8/9]10[+1 [12] 13/14] O°C | 12.0 11.0 | -0.12} -0.5 |1.20/2.00]0.45/4.00) - - |5.00}5.00] - 
[-[2|3[-[4[s[6[7[—[s [— [2 [19] : mce4é, mce49 ) +95°c| 12.0 | 11.0 | -0.12| -0.5 |1.10/1. 90] 0.454. 00]5.00[5. 00/5. 00/5. 008.00 
+75°C} 11.4 10,4 | -0.12 | -0.5 |0.95/1.80] 0.50] 4.00) - - |5.00])5.00} - 
eas eine nee as 










MC846, MC849 TEST LIMITS 
orc +25°C | +75°C 





TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


















Short-Circuit 
Current 

MC946/MC846 

MC949;MC849 


Reverse Current 1 













- 15.0 | pAde 

- | 5.0 | pAde 

Output Leakage I 3 - 50 - - Adc 100 

Forward Current I . - |-1.40] - |-1.40] - |-1.33} mAdc]- 
- |1.40} - [-1.40} - }+1.33) mAde 















Ne 






F ower Drain Current 
(Total Device) 
MC946/MC 846 


MC949/MC849 
All Types 
























Switching Times 





Pulse Out 
3 


Pulse In 
MC946/MC846 t ; i 























MC949/MC849 


















































Pins not listed are left open. 





(penuiiu0s) D6V8OW/O6V6EOIN ‘D9V80IN/D9VGOW 
(panuu0s) 4 ‘4AGPV89OIN/AGVEOIN “d ‘A9VBOIN/S9VGOIN 


MDTL MC930/830 series 


HEX INVERTERS 





MC934F - MC834F, P 


This element consists of six inverter circuits. 


Input Loading Factor = 1 

Output Loading Factor = 8 

Total Power Dissipation = 66 mW typ/pkg 
Propagation Delay Time = 30 ns typ 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


TPout Vec = 5.0 V 


MC833 Or 
Equivalent 


ov 
PW = 200 ns 


tp £10 ns 
te =10ns 


tesT[ Rc | 
[pss [8k ohne | SF | 
Poa | 0 onne | Ser | 
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6L-G 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one 2 
inverter. The other inverters are tested in 
the same manner. 






Pin MC934 TEST LIMITS 








Characteristic 


Output Voltage 
2.50 




















Pins not listed are left open. 


eee. | Circuit 71.34 mAdc I-1.30 
js 
Revere Ga EC a 


bcealiae Leakage pAdc 
Current 
moses eo eels] = ele alae 


Power Drain Current 14 19.5 mAdc Ea al 
(Total Device) es tame mAde made 5,7, 
9,12, 


eae Times 2 pre Pulse 
i Out 
t 


@ Test 
Temperature 


—55°C 


MC934 


MC834 


MCB34 TEST LIMITS 
Under 
Symbol_| Test sl en Mee Unit BL es ex] Unit 


Vde 
Vde 





+125°C 









+25°C 





0°c 
+25°C 
+75°C 







aT oe ee CURRENT / VOLTAGE VALUES 
Volts 
Pa [ee Pea[ [ee 


Ser ei caleba ot fee 
[iz.0 [0.12 [3.10]. 00] 0 | 

[10.8 [0.12 [o.s0]2.00[ 0 [s.o0] — [= [.so[s.c0] — | 
[azo [0.12 [20 [2.00[0.45[ 4.00] — |= [s.00|s.00] — | 
[-s2.0- [0.42 [10] 1-90] 04) 4 00] 5. 00|5.00[5.00|5.00 8.00 


TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


Ye 


Vi 


lon 








1 





4. 00|& 505. 00|4 50[5. 50] 8.09 














14 iG 
14 7 


a Sena eles | ia elses 


100 








Je eee 


ppade| = | 











Foes Ge ed [ead Bd ee 


14 is 
14 7 













(panunuod) q “AVEO ‘AVEGOIN 


HEX INVERTERS MDTL MC930/830 series 





MC936F > MC836F, P 
MC937F > MC837F, P 








| This element consists of six inverter circuits. 
1 —l>o—2 
3 —l>o—4 
5 —l>o-— 6 
9 —l>o— 8 
u—[>o— 10 
13—[>o— 12 


Input Loading Factor = 1 

Output Loading Factor: 
MC936/MC836 = 8 
MC937/MC837 = 7 

Total Power Dissipation 
MC936/MC836 = 66 mW tyPp/pkg 
MC937/MC837 = 90 mW typ/pkg 

Propagation Delay Time 
MC936/MC836 = 30 ns typ 
MC937/MC837 = 25 ns typ 








* mcoae/Kigaae m6 3 
MC937/MC837 — 2k 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


TPout Vec = 5.0 V 


MC833 Or 
Equivalent 








Test] a] ¢ | 
[tear [80x ote | S0nF | 
pa | 400 ohms | 50 eF | 
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Lo-G 





















































































































































1 - >o—2 TEST CURRENT / VOLTAGE VALUES 
ELECTRICAL CHARACTERISTICS ne Volts 
-~4 > es 
Test procedures are shown for only one Temperature | mc936 | MC937| MC936 |MC937 
inverter. The other inverters are tested in s—lSo—s i 
the sarne manner. MC936, MC937 fee 
o— >o— 8 ‘ 
+125°C 
u—lP>o— 10 MC837| MCB36 | MCB37 
0°c 11,0 | -0.12 | -0.5 }1.20]2. 00] 0.45] 4.00 
13—[>o— 12 MC836, MC837 +25°C 11.0 | -0.12 -0.5 1.10] 1.90] 0.45] 4.00 
+75°C 10.4 |-0.12 | -0.5 |[0.95]1. 80] 0.50] 4.00 
Pin MC936, MC937_TEST LIMITS MC836, MC837_ TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under +125°C a ee 
Characteristic Symbol | Test ee ef Ne Unit A Max | Min} Max} Unit 


jaan ee a cee 


Short-Circuit 
Current 
MC936/MC836 
MC937/MC837 


Output Leakage I 2 - - pAde - 
cx Ge 
Forward Current F 1 . . -1, 50 made] = | . 


Power Drain Current 
(Total Device) 
MC936/MC836 


MC937/MC837 
All Types 








Switching Times Pulse Out 








MC936,/MC836 














MC937/MC837 



























































Pins not listed are left open. 





(penunuos) g ‘4/E80IN/ALEGOIN ‘d ‘S9ESOIN/AYEGOW - 













EXPANDABLE DUAL 4-INPUT MDTL MC930/830 series 


POWER GATES 


MC944F - MC844F, P 





The MC944/MC844 is a dual NAND power gate with 
an output transistor capable of sinking more current than 
standard gate elements. It is useful as a high fan-out gate 
(with an external pull-up resistor), and as a line, relay, or 
lamp driver. Each output of the MC944/MC844 is capable 
of sinking up to 100 mA individually (90 mA if both out- 
puts are conducting simultaneously) provided that tempera- 
ture extremes are limited to O°C to +100°C for MC944, 
and +15°C to +55°C for MC844. The typical breakdown 
voltage of the output transistor is greater than 12 V. 


EXPANDABLE DUAL 3-2 INPUT 
POWER GATES 


MC944G - MC844G 


1 
2 6 MC944F/MC844F, P 
: Positive Logic: 
9 6=1°2°4+5 °[3)} 
10 8 
13 Negative Logic: 
11 6=14+2+4+5+ [3] 


1) 

2) (4) 
cia MC944G/MC844G 

(8) (6) Positive Logic: 4=1°2°3 
a Negative Logic: 4=1+2+3 


Input Loading Factor = 1 

Output Loading Factor = 27 

Total Power Dissipation = 65 mW typ/pkg 
Propagation Delay Time = 30 ns typ 


OPERATING RULES 


@ The outputs of the Dual Power Gate may be tied to- 
gether to perform the wired-collector OR function. 


@ An external load resistor should be utilized with the 
Dual Power Gate. At Voc = 5.0 +0.5 V, subtract the 
following output loads: 

(5) (4) (6) R 

GND 2 kQ — 2 loads 

1kQ — 4 loads 

5102 — 8 loads 

Number at end of terminal represents pin number for flat and @ For increased current capability, the inputs and out- 

dual in-line packages. Number in parenthesis indicates pin puts of %MC944 and %MC932 can be paralleled (up 

number for metal can. to and including 4 common outputs). The combined 
output will equal 100 loads while each combined in- 
put will equal 4 loads. 








SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 





PW = 200 ns 
tr £10ns 
te =10ns 
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€2-G 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one gate. 
The other gate is tested in the same manner. 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 


FievOue! tn-uine [1[213]4]5]9]7]8] 9[10]17] 12 |13[04] 





TEST CURRENT / VOLTAGE VALUES 


Pee ales ee 

@ Test vols 

Sp ithe Te fale l [halk 
—s5°C[ ae | - | 


mica4a +25°C Pe [ae paleo + ewlcateat aes 
ee eee 

0.45 5. 00 
|__Metatcan | 1/2/-|-[3]4[s[6|-[- [7] 8 [9 [10] micea4 +25°C [40] 5.00 |1.10]1,90]7, 20 [0.45] 4, 00] 6,00] 5,00] 5.00|5. 008. 00| 
tse] 36 | =| = [2-00] - [oso] 4.00] - [ = [s.00]5.00] - | 


MC844 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 
in [ax in| Max in in [ax [in] Max | in BEncrneeeaee 







saso 
Banoo woadn— 















































Characteristic 




















Output Breakdown 
Voltage 











oa 

















Reverse Current - - - - 1 - - 14 - 2,4,5,7 
- - | - | - - | 2 20 = - 1,4,5,7 
- -}-]- ]-]4 - | - - | 1,2,5,7 
- - |---| - [3 - | - -_ | 1,2,4,7 
Output Leakage 1 14 





Current 






—t——— mr rit 


penaua 
tobe 
prves 
ae ae 














Forward Current 


Woe ferns 


=e 


pone 

tod 

Cr 

apnmeferiris 

PPP N 

tty 

enn 

tere 

es 
Gi 
tone 

+ | — 
















Power DrainCurrent 
(Total Device) 





1 
1 
' 
1 
' 
' 
1 
1 
hn 
eS 
1 
1 





















Switching Times 


i 
a 
+ 


















































































Pins not listed are left open. 





(panunuos) DpygoI/Ovv6oW 
(panuuos) "4 ‘47yS8OIN/AVV6OWN 








EXPANDABLE DUAL 4-INPUT BUFFERS 


MC932F - MC832F, P 


EXPANDABLE DUAL 3-2 INPUT BUFFERS 


MC932G - MC832G 











(1)1 


(2)2 





Voc 
14(10) 


£ 6 8 
(5) (4) (6) 
GND 


Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 


number for metal can. 











MDTL MC930/830 series 





This buffer element, in the 14-pin flat and dual in-line 
packages, consists of two expandable 4-input inverting 
drivers. Since the metal can (G suffix) has only 10 pins, 
this circuit consists of one 3-input and one 2-input expand- 
able inverting driver. These units are designed especially 
for driving large capacitive loads at high speeds. An out- 
put emitter follower in series with a 150-ohm resistor 
drives the output to the high voltage level. A low satura 
tion resistance transistor is turned on, pulling the output 
down to the low voltage level, and providing rapid dis- 
charge of capacitive loads. 


MC932F/MC832F, P 


yh 


=0N00 WUOAN= 


aaa5 


Positive Logic: 6=1°2°4+5 [3] 
Negative Logic: 6=1+2+4+5+ [3] 


(2) (4) 
(3) 


MC932G/MC832G 


Positive Logic: 4=1°2°3 


Negative Logic: 4=1+ 2+3 


Input Loading Factor = 1 

Output Loading Factor = 25 

Total Power Dissipation = 85 mW typ/pkg 
Propagation Delay Time = 35 ns typ 


OPERATING RULES 


@ The outputs of the Dual Buffer may not be tied to- 
gether. 


@ For increased current capability, the inputs and out- 
puts of %MC932 and %MC944 can be paralleled (up 
to and including 4 common outputs). The combined 
output will equal 100 loads while each combined in- 
put will equal 4 loads. 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


TPout 
© 


R 





510 ohms 





150 ohms 





Veco = 5.0 V 


MC833 Or 
Equivalent 
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G¢e-S 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one gate. The other gate 
is tested in the same manner. 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers, shown in the con- 
version table below. 


sass 










PACKAGE PIN NUMBER 


[| PINNUMBER 
[Flat/Dual in-Line| 1]2]3]4[5]6]7[a[9 [10 [11 [12 [1314 
|__Metaican _|v]2|-|-[s/4[s[6/-|-|7 [8 [9 [ro] 


Pin MC932 Test Limits 


Under 



















Characteristic Symbol 


Output Voltage Vou 
Vou 2. [ 2. | 2. | 


Short-Circuit -16 ~16 mAdc 
Current 














Test Eee =e See 








TEST CURRENT / VOLTAGE VALUES 








el eeteebet te Se Se 






Volts 








i000] 5.0.55. 50 0 





| 1.20] 2.00 





eles eal = 
0. 45| 4.00] 











5 
3 Temperature 
3 MC932 | +95°C State 2. 00/1. 80 | 
+125°C[ 32 | -4.00 [0.80] 2. 00 
°c 
MC832 ) +25°C| 36 _| 
+75°C 
M832. Test Limits 


[1.10] 1.90]1. 80 
J0.95[. 











0.45 msi aes wf 














toapee 





oe SPARE? 


Output Leakage 
Current 


Forward Current 











ane 
mAdc 
mAdc 





Power Drain Current 
(Total Device) 


zi 
4 
5 
14 











Switching Times 





Pins not listed are left open. 


= re EE EEE EEE EEE 


Bia 
30 mAdc 
8.0 mAdc 







































penuiju0s) HZESdIA/DZEGIIN 
(penunuod) “4 ‘4ZESOIN/AZTEGOIN 


4INPUT “AND” DRIVER MDTL MC930/830 series 
WITH “NOR” STROBE 


MC943G - MC843G 








This device is a monolithic dual buffer element 
ina hybrid configuration with a high performance 
NPN silicon transistor to allow the output stage to 
operate to 40 volts with sink current capability of 
250 mA. The device may also be used in conjunc- 
tion with other saturated logic forms. 


HIGH 


“AND” LEVEL 
6 8 
1 
2 
3 
4 
9 STROBE 7 


Positive Logic: 8=1°2:3:°4+9 
Negative Logic: 8=(1+2+3+4)9 


Total Power Dissipation = 50 mW typ/pkg 
Propagation Delay Time = 80 ns typ 





Maximum permissible voltage applied to Pin 8 = 40 Vdc. 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 





OUTPUT INPUT 4.0 V 


<10 pF 


WIRING 
CAPACITOR 


OUTPUT 40V 


#= 1.0 MHz 
Pw = 500 ns 
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Le-S 


ELECTRICAL CHARACTERISTICS 







Characteristic 











Output Voltage 





Reverse Current 


Output Leakage 
Current 







Forward Current 


Power Drain Current 






Switching Times 





Pins not listed are left open. 





aa AMAIA 











TEST CURRENT / VOLTAGE VALUES 


















@ Test 
wn [|W [oe Pal fan 

“AND” LEVEL ~SS°CT 250 _| 4a aa eee 
6 8 MC943 ) +25°C 1.10 | 2.00 0 5.0/5. 50/8. 00 | 
; +125°C 0.80 | 2.00 5.00/5. cies 

4 orc] 250 | 36 | 1.20 [ 2.00 | 40 ail 5. 00| 5. 00 
9 STROBE 7 MC843 4) +25°C 250 | 36 [1.10] .90 | 40 5.00] 5, 00 eae 00 | 8.00 

ee 
MC943 Test Limits WicOee Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED — 















Max Min Max | Min oe err] wt Le] te | to Vox eM ete 


1,2,3,4,9 





1 
2 
3 
4 






1,2,3,4,9 











2.00 1.80) - 2,00 
2.00} - [1.80] - 2.00 





i ce a 


1 -1. | - |~1.50 i -1.33 | 
2 
3 
4 
9 


10 mAde mAdc - - 
mAdc 8.0 mAdc 



























































5,7 
1,5,9 


(panuyiu0s) HEpsoin/O€v6oin 


2 


CLOCKED FLIP-FLOPS MDTL MC930/830 series 





MC93IF, G - MC83IF, P, G 


This clocked flip-flop consists of two directly coupled 
flip-flops, operating on the ‘master-slave principle. Oper- 
ation depends only on voltage levels, and the shape of the 
input clock becomes unimportant in determining the state 
of this flip-flop. The input information is stored in the 
“master” flip-flop when the clock voltage is high, and is 
transferred to the ‘‘slave’’ when the clock voltage is low. 

This clocked flip-flop can be operated in either the R-S 
or J-K mode. For J-K operation the Q output is connected 
to a clear input, and the Q output is connected to a set 
input. Direct set (Sp) and direct clear (Cp) inputs are 
available. 

















MC931F/MC831F, P 


MC931G/MC831G 








Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 






J-K TRUTH TABLE (9) 
SYNCHRONOUS TRUTH TABLE (Connect Sz to G, Cy to Q) 





(8) 













ASYNCHRONOUS 
TRUTH TABLE 


Input Loading Factor: 


S and C = 2/3 
Sp and Cp = 3/4 
T=2 


Output Loading Factor = 7 
Total Power Dissipation = 55 mW typ/pkg 
Propagation Delay Time = 40 ns typ 





x 
x 
oO 
i) 
x 
ie) 
1 
1 
1 


seecexendl 
ce) 
InN 


7c OoOxXsa 430K OX 





O — Low State (more negative) 


1 — High State (more positive) Asynchronous inputs, di- 
X — State of the input does not affect the state of rect set (Sp) and direct 
the circuit. clear (Cp), override the syn- 

‘i chronous inputs; they are 

U — Indeterminate State independent of all other 


inputs. 
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62-G 


ELECTRICAL CHARACTERISTICS 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 






















Under 
Test ta ee in Be Max 





Characteristic Symbol 






Output Voltage 


Reverse Current 





Forward Current 





Power Drain Current 


Switching Times 

















ta CURRENT/ VOLTAGE VALUES 














@ Test Volts 
tn we | [a 
55°C} 10.0 _| ale (ral —[ealeat — 











MC931 4 +25°C 











4.00]5. 00] 4.50] 5. 50] 8. 
00 4.00] - |4.50[5.50 


[30.6 | -0.12 | 
+125°C[ 9.5 | 0.12 | 




















0c oz oo} [soo] —]s-0o|5-00] 
MC831 ) +25°C 1. 90| 0.45] 4. 00/5. 00 [5.00] 5. 00/8. 00] 
+75°C | 10.2 | -0.12 | 0.95] 1.80] 0. 50] 4. 00 5.00 a 













-1. 00} mAdc 












iL tox [tow [Me [vor] Ve] Ve | VeclMes 















































TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


cel nu 














Pins not listed are left open. 


§ cP, 
cP, 
CP 

€ 


= Clock Pulse a 
= Clock Pulse b 
= Clock Pulse c 


See Clock Pulse Waveforms. 


+ Momentarily ground this terminal before applying -0. 12 mA. 
t Momentarily ground this terminal before applying Toy, to complementary terminal, i.e., terminal of opposite function. 





















a 
re} 
es 





_ 
i 





ee 





3,4,7,11,12 







4,7,9,10 
5,6,7,11 








2,3,4,7, 





(panunuocs) 9 ‘g ‘4LESDIN/D ‘SLEGOW 


MC931F, G/MC831F, P,G (continued) 


PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS 





R 


MC833 Or 
Equivalent 


| | ope Used For 
ov 0 Diodes. 


PW = 200 ns = TO OSCILLOSCOPE 
ty £10 ns at 
te =10ns 


fe] Aye 


tod+ 3.9 k ohms 30 pF 
toa— 400 ohms | 30 pF 


OUTPUT 





CLOCK PULSE WAVEFORMS 
(t¢< 1.0 ys) 


TEST TIME 


cP, >2.5V TEST CONDITIONS 
a > 2. 


—55°C 
PULSE b +25°9C 


CPp > 2.5 V 
b +1259C 


MOMENTARY GROUNDS RELEASED 
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CLOCKED FLIP-FLOPS MDTL MC930/830 series 


MC945F, G - MC845F, P, G 
MC948F, G - MC848F, P, G 








These clocked flip-flops consist of two directly cou- 
pled flip-flops, operating on the ‘‘master-slave” principle. 
The input information is stored in the ‘‘master’’ flip-flop 
when the clock voltage is high, and is transferred to the 
"'slave’’ when the clock voltage is low. 

This clocked flip-flop can be operated in either the R-S 
or J-K mode. For J-K operation the Q output is connected 
to a clear input, and the O output is connected to a set in- 
put. Asynchronous inputs, direct set (Sp) and direct clear 
(Cp), override the synchronous inputs. No matter what 
other inputs are applied to the flip-flop, the direct set and 
clear inputs prevail. 

The outputs are buffered, thereby reducing the possi- 
bility of circuit disturbance from external line noise. 

The output pull-up resistor of the MC948/MC848 has 
been changed from that utilized in the MC945/MC845 in 
order to improve the propagation delay-versus-capacitance 
characteristics. 













MC945F/MC845F, P 
MC948F/MC848F, P 


2 7 
(cD) (5) 

Used only on MC945/MC845 * MC945/MC845 — 6.0 k 

(6) Used only on MC948/MC848 MCSASIMEE SS 2:01 


Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 








MC945G/MC845G 
MC948G/MC848G 








J-K TRUTH TABLE 
(Connect So to G, Cz to Q) 





SYNCHRONOUS TRUTH TABLE 














ASYNCHRONOUS 


- OX F70xXO XK 












TRUTH TABLE Input Loading Factor: 
S and C= 2/3 
Sp, Cp, T =2 
Output Loading Factor: 

MC945 = 10 
MC845 = 12 

O — Low State (more negative) mc948= 9 

1 — High State (more positive) Asynchronous inputs, di- MC848 = 11 


rect set (Sp) and direct 
clear (Cp), override the syn- 
chronous inputs; they are 
U — Indeterminate State independent of all other 
inputs. 


Total Power Dissipation: 
MC945/MC845 = 60 mW typ/pkg 
MC948/MC848 = 70 mW typ/pkg 


Propagation Delay Time = 40 ns typ 


X — State of the input does not affect the state of 
the circuit. 
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ce-G 


ELECTRICAL CHARACTERISTICS 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 


at/Ouat in-cine [2] |] 5]6]7]-[o[s0[4]2] — [a 
[ewe on [Ls] | |-[4[s|-lo}7 [2 [2 [Lio] 
Pin MC945, MC948 TEST LIMITS 


Under 
Test | Min | Max | Min] Max | Min] Max | 























Characteristic 


Output Voltage 


Reverse Current 





Forward Current 


Power Drain Current 





MC945/MC845 


MC948/MC848 


Switching Times 


MC945/MC 845, 


MC948/MC 848 





Pins not listed are left open. 
§ cP. = Clock Pulse a 


cP, = Clock Pulse b | See Clock Pulse Waveforms. 





MC945, MC948 


MC845, MC848 




















@ Test 
Temperature 


—55°C 





+75°C 
i Min 


Max| Unit 



























+25°C 


srase| ase [as [om [a8 Joo e0] 0 [oo] — [esos] 





TEST } 4, rae CURRENT VALUES 
Volts 


wcvst Tae vst rea ieee a 


14.6 | 13.0 | 0.12] -05 sleelercelimleel a 
15.2 | 13.6 | -0.12| -0.5 |1.10]2.00] 0 [4.00] 5.00/4. 50] 5. 50/8. 00| 














MC845 | MC848 








0°c 
sasrcf 16-8 [35.4 | 0.12 | 0-5 ]a-10[1 00] 0-45|s.00[ 5.00] 5.00] 5.0080] 
ss EOE US 










ae In di Out 












































3,4,7,11,12 


1 
3,7,10,12 
4,5,7,11 


1 
2,3,4,7,11,12 
1 
2,3,4,7,11,12 


(panuizuod) © “d ‘A8PV8OIN/D ‘A8PVEOW ‘D ‘d ‘AGHS8OIN/D “AGVGOIN 


MC945F, G/MC845F, P,G, MC948F, G/MC848F, P, G (continued) 


PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS 


R 


MC833 Or 
Equivalent 


4.0V s Used For 
ov e z Diodes. : 
PW = 200 ns Be TO OSCILLOSCOPE 


t, £10 ns 
te =10ns 


test| R | ¢ | 


tod+ 3.9k ohms] 30 pF 
tod— 400 ohms | 30 pF 





OUTPUT 





CLOCK PULSE WAVEFORMS 
(t¢< 1.0 ys) 


TEST TIME 
TEST CONDITIONS 


pcos | mcoas 


—55°C | 1.15V | 1.30V 
+25°C | 0.95V | 1.15 V 
+125°C | 0.65 V | 0.85 V 


Puceas [mcose 


1.00 V | 1.20V 
0.95 V ) 1.15 V 
0.65 V | 0.85 V 
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MDTL MC930/830 series 


DUAL J-K FLIP-FLOPS 





MC952F - MC852F, 
MC953F - MC853F, 
MC955F - MC855F, 
MC956F - MC856F, 


700 'U 





Each section of the monolithic MC952/MC852 and MC953/MC853 dual J-K clocked flip-flops consists 

of two directly-coupled flip-flops operating on the “master-slave” principle. Operation depends only on 

_ voltage levels, so the rise and fall times of the input clock are unimportant in determining the state of the 

flip-flop. Input information is stored in the ‘‘master’’ flip-flop when the clock voltage is high and is trans- 
ferred to the ‘‘slave’ when the clock voltage goes low. 

The MC952/MC852 has a common clock input which makes this device suitable for clocked counters and 
shift register applications. A common direct clear (Cp) and separate direct sets (Sp) are available. The direct 
inputs override all synchronous inputs. 

The MC953/MC853 has separate clock inputs to each flip-flop, which makes the device suitable for ripple 
counter applications. Separate direct set inputs which override the synchronous inputs are also provided. 

The outputs of the flip-flops are buffered, thereby reducing the possibility of circuit disturbance from 
external line noise. 


MC952/MC852 MC953/MC853 
(2) 4 


6 (10*) 
(2/3) 
(4) 


(2/3) cae 5 (10*) 


(2) 10 


(2/3) 11 


(2/3) 12 


(4) 130 
* 12 for MC852 * 12 for MC853 
Number in parenthesis 
indicates loading. 


Each section of the monolithic MC955/MC855 and MC956/MC856 dual J-K clocked flip-flops consists 
of two directly-coupled flip-flops operating on the “master-slave” principle. Input information is stored in 
the “master” flip-flop when the clock voltage is high and is transferred to the ‘slave’ when the clock 
voltage goes low, 

The MC955/MC855 has a common clock input which makes this device suitable for clocked counters and 
shift register applications. A common direct clear (Cp) and separate direct sets (Sp) are available. The direct 
inputs override all synchronous inputs. 

The MC956/MC856 has separate clock inputs to each flip-flop, which makes the device suitable for ripple 
counter applications. Separate direct set inputs which override the synchronous inputs are also provided. 

The outputs of the flip-flops are buffered, thereby reducing the possibility of circuit disturbance from 
external line noise. The output pull-up resistor has been changed from that utilized in the MC952/MC852 
and MC953/MC853 in order to improve the propagation delay versus capacitance characteristics. 


MC955/MC855 MC956/MC856 
(2) 


(2/3) 
(4) 
(2/3) 


(2) 100 


(2/3) 110 


(2/3) 120 


(4) 130 
** 11 for MC855 ** 11 for MC856 


Number in parenthesis 
indicates loading. 
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Total Power Dissipation 
MC952/MC852, MC953/MC853 
= 120 mW typ/pkg 
MC955/MC855, MC956/MC856 
= 140 mW typ/pkg 
Propagation Delay Time = 40 ns typ 


ASYNCHRONOUS 
TRUTH TABLE 
MC952/MC852 and MC955/MC855 








ASYNCHRONOUS 
TRUTH TABLE 
MC953/MC853 and MC956/MC856 


Qa a 





NC NC 
1 ie} 


J-K TRUTH TABLE — All Types t 








Asynchronous inputs, direct set (Sp) 
and direct clear (Cp), override the 
synchronous inputs; they are indepen- 
dent of all other inputs. 

tValid only when J and K inputs re- 
main unchanged during period while 
CP is high. 


MC952F/MC852F, P, MC953F/MC853F, P (continued) 
MC955F/MC855F, P, MC956F/MC856F, P (continued) 


CIRCUIT SCHEMATIC (% of circuit shown) 





149Vce 











NOTE: Number in parenthesis indicates pin number for other 
half of the schematic. Ground and Vcc pins are com- 


Used only on MC952/MC852 and MC955/MC855 
©) mon to both sides. 


Used only on MC952/MC852 and MC953/MC853 


©) Used only on MC955/MC855 and MC956/MC856 
@) Pin 13 used for other side of MC953/MC853 and MC956/MC856 





9 Vcc = 5.0 Vde 















Test circuit shown for MC952/MC852 and MC955/MC855. 

Use dotted-line connection for MC953/MC&853 and 
MC956/MC856, which have separate toggle inputs. 

Ground pin 7. Only connected inputs are shown. All 
others are open. 

MC833 or equivalent used for diodes. 








3.9 k ohms 
400 ohms 





* MC952/MC852 and MC953/MC853 — 6 k 
MC955/MC855 and MC956/MC856 — 2 k 


PROPAGATION DELAY TIME TEST CLOCK PULSE WAVEFORMS 
CIRCUIT AND WAVEFORMS START TEST 
OFTEST A B TIME 


PULSE a 
cP, >2.5V 





cP 9 To 
j PULSE b 
j | | Skzssit OSCILLOSCOPE cp. Sa5v 
PW = 200 ns | arhad VeptH 
41 | a | 
z ee regi B = te 21.0 ps APPLY lot or low 
: ; MOMENTARY GROUNDS 
SRS RELEASED 
Leet TEST CONDITIONS 
INPUT 1.5V Vv, 
K oy ena Ta CPTH 
MC952, MC953 | MC955, MC956 
OUTEUT ey, Ley —55°C 1.15 V 1.30 V 
GND 


+25°C 
+125°C 


1.15 V 
0.85 V 


0.95 V 
0.65 V 


|__| mcasz, mcas3|mcass, mcsse 


1.00 V 
0.95 V 
0.65 V 


1.20 V 
1.15 V 
0.85 V 








MC952F/MC852F, P, MC953F/MC853F, P (continued) 
MC955F/MC855F, P, MC956F/MC856F, P (continued) 











Ny = 


MC952/MC852 10 
MC955/MC855 


ELECTRICAL 
CHARACTERISTICS 1 











Characteristic 


Output Voltage 












Short-Circuit 
Current 
MC952/MC852 









MC955/MC855 







Reverse Current 
All Types 





All Types 







MC952/MC852 


MC955/MC855 








Forward Current 


















Power Drain Current 





MC952/MC852 





















MC955/MC855 





Switching Times 


MC952/MC852 










MC955/MC855 























Pins not listed are left open. 
§ CP, = Clock Pulse a 

CPp = Clock Pulse b 
{ Applied after Clock Pulse. 
t Momentary Ground. 


| See Clock Pulse Waveforms. 
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TEST CURRENT/ VOLTAGE VALUES 

















mA Volts 
@ Test lo lon 
Temperature MC952| MC955 MC952! MC955 Vi Vin Ve Ve Vee Veet Vecu Vinax 
—55°C| 14.6 13.0 | -0.12 | -0.5 ]1.40/2.10] 0 [4.00] - |4.50]5.50} - 
MC952, MC955 ) +95°C] 15.2 | 13.6 | -0.12 | -0.5 {1.10]/2.00] 0 |4.00/5.00]4. 50] 5. 50 | 8. 00 
+125°C] 13.8 | 12.3 | -0.12 | -0.5 |o.80/2.00] 0 [4.00] - [4.50/5.50] - 


MC852| MC855 | MC852 | MC855 
\ OC} 16.8 15.4 | -0.12 L -0.5 | 1.20 
MC852, MC855 ) +25°C| 16.8 15.4 | -0.12 | -0.5 |1.10 








5.00 
5.00 


5.00} - 
00 






























+75°C| 16.0 14.6 | -0.12 | -0.5 |0.95 5.00 
a TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under 
Characteristic Symbol | Test lot lon Vi | Yin] Ve} Ye | Veo [Meer] Veet] max| CPa8| CPh§ Gnd 


Output Voltage 





OCOWMWMABUIM OMAN 


Short-Circuit 
Current 
MC952/MC852 





MC955,/'MC855 


Reverse Current 
All Types 





All Types 3,5,7,9,11 











MC952/MC852 2,3,5,6,7,8, 
9,11,12 
MC955/MC855 2,3,5,6,7,8, 
9,11,12 
Forward Current 





Power Drain Current 


MC952/MC852 


1,2,3,4,7, 
10,11,12 
MC955/MC855 1 








1,2,3,4,7, 
10,11,12 








Switching Times 


Pulse In 








MC952/MC852 








MC955/MC855 
































Pins not listed are left open. 
§ CP, = Clock Pulse a 

CPy = Clock Pulse b 
} Applied after Clock Pulse. 
} Momentary Ground. 


} See Clock Pulse Waveforms. 
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8E-G 


MC953/MC853 
MC956/MC856 


ELECTRICAL 
CHARACTERISTICS 


Test procedures are shown for only one 
flip-flop. The other flip-flop is tested in 
the same manner. 










Characteristic 





Output Voltage 


Short-Circuit 
Current 
MC953/MC853 


MC956/MC856 


Reverse Current 
All Types 


MC953/MC853 
MC956/MC856 








Forward Current 






Power DrainCurrent 
(Total Device) 
MC953/MC853 


MC956/MC856 








Switching Times 


MC953/MC853 


MC956/MC856 


Pins not listed are left open. 
§CP, = Clock Pulse a 
CPp = Clock Pulse b 





@ Test 
Temperature 
—55°C 
MC953, MC956 { +95°C 
+125°C 






0°c 
MC853, MC856 9 +25°C 
+75°C 












mes, MC856 TEST LIMITS 

















See Clock Pulse Waveforms. 

























f Applied after Clock Pulse. 
it Momentary ground. 












TEST CURRENT/VOLTAGE VALUES 
mA 


rr hatral + otto 


aes ee 
cos | C956] mc953 | MCH56| 
fc | 9.0 | om 









MC853| MC856 | MC853 | MC856 


16.8 15.4 | -0.12} -0.5 


16.8 15.4 | -0.12 | -0.5 i 


00 500 50]. s0| 800 
oe 2.00 























































-ai[a-00]  [s-00]5.00 
fof 0.458 00] 500 [5.005.000] 
Enlenieal = [ealee! 















2,3,5,6,7 
2,3,5,6,7 

















; 1 
- | 1,2,3,4,7,10, 
11,12,13 
1 
12;3,4,7, 
11,12,1 


10, 
3 














(panunuos) J ‘49G89IN/49S6OWN ‘d ‘4SG89IN/4SS60IN 
(penunucs) J ‘4EG8DIN/AEGGOW ‘d “4ZS8OIN/4ZS6OIN 


PULSE TRIGGERED BINARY MDTL MC930/830 series 


MC950F, G - MC85OF, P, G 





The MC950/MC850 high-speed gated flip-flop utilizes cap- 
acitive coupling of the pulse-triggered set and clear inputs. 
Directly coupled set and clear inputs are available as well as 
direct set and clear inputs that respond to dc levels and 
override the clocked inputs. Separate clock signals may be 
applied to the capacitively coupled inputs or they may be 
tied together to obtain single-channel triggering operation. 
Maximum toggle frequency is typically 40 MHz at 259C 
with power dissipation on the order of 30 mW. 

Typical applications include binary ripple counters, shift 
registers, and similar applications. It may be used to advan- 
tage in high-speed portions of digital systems that are pre- 
sently using MDTL circuitry. 


SYNCHRONOUS 
TRUTH TABLE 


oeeenne| 
roo~-vofs 
conn ax-0/4 
soxze+xo|g 
se--pppelo 





SINGLE TRIGGER 
TRUTH TABLE MC9S50F/MC85OF, P 
(Pins Sz and Cy 
tied together) 





ASYNCHRONOUS 
TRUTH TABLE 


MC950G/MC850G 





O = tow state (more negative) 
= high state (more positive) 
X = don’t care 
U = indeterminate state - 
NC = no change 


(8) 





Input Loading Factor 
Sp, $4, Cp, Cg = 1.5 
Sg, Cy = 100 pF 

Output Loading Factor 
MC950 =8 
MC850 = 10 


Total Power Dissipation = 50 mW typ/pkg 
Propagation Delay Time = 15 ns typ 
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MC950F, G/MC850F, P, G (continued) 


CIRCUIT SCHEMATIC 








Number at end of terminal represents pin number for flat and 


dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


MC833 or equivalent 
used for diodes. 


Capacitance includes 
test jig and probe. 


—*2.00 V 40.05 V 





1.50 V 
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Ly-g 


ELECTRICAL CHARACTERISTICS 





— CURRENT / VOLTAGE VALUES 






NOTE: Although the test conditions and test limits are the @ Test 
same for devices in ALL available packages, the table Temperature Pee fe ebab 
shows pin connections for testing only the flat and P CEX | SC]. CCLI CCH): smax 
dual in-line packaged devices. To test devices in the ~S5°C} 1.4 | | -1.50 | | 9 [4.00] - | - [4.so]5.50| - | 





metal can, substitute pin numbers shown in the con- 
version table below. 


PACKAGE PIN NUMBER 


Faria Ine PR acHEa mies 
| Metat con fi] -f2/3}4]s]6]-[-[7 | ¢] - | of 19] 


MC850 Test Limits 
Under +25°C_|_ +75°C 
|_| Test | Min | Max] Min] Max | Min] Max] Unit ie | noe 


le i is - 7 | 
iY R E . IE 
it - Z . - 


Short-Circuit -11.5 -14.0) -13.0 mAdc ]-12.6 -13.7 -12.4 mAdc 14 
Current -11.5) -14.0 -13.0 mAdc |-12.6 -13.7 -12.6 mAdc 14 


Reverse Current 5.0 i A 
if 5.0 is 
30 
30 


Output Leakage } foxx: | pAdc 100 
Current i Adc 100 


Forward Current 5 fe 


Power Drain Current 


MC950 pees 









Pat [es lenlza eater oir 
1-60 io] > feel — | — ef] | 
14.0 | -1.50 | 0.45] 4.00 |_- [5.00]5.00] - | 


14.0 | -1.50 | 0.45] 4.00] 5. 00/5. 00/5. 00/5. 00/8. 00 | 


par Paw [ease| | ~ [ewlsol 


TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 









































MC850 { +25°C 
+75°C 

































Characteristic 





Output Voltage 











ERT) 
1,7,11 


at, 















Switching Times 





Pins not listed are left open. 
*Momentarily ground this terminal before taking measurement. 





(panuijuod) © ‘g ‘4QG8DIN/D ‘40G69IN 


MONOSTABLE MULTIVIBRATOR MDTL MC930/830 series 





MC95IF, G - MC85IF, P, G 


The MC951/MC851 is a monolithic mono- 
stable multivibrator circuit which gives com- 
plementary output pulses upon the dynamic 
zero transition of the input waveform. The 
output pulse width is determined by an R-C 
timing circuit and, due to differentiation of the 
input, is essentially independent of the input 
pulse width. With internal components, nomi- 
nal pulse width is 100 ns. 

Provisions are available to increase the pulse 
width by adding external capacitance and to in- 
crease pulse width stability by utilizing a preci- 
sion external resistor in place of the internal 
charging resistor. 

Typical applications include analog compar- 
ators, elimination of transients on pulse wave- 
forms, and provision for delays to insure the 
proper sequence of digital operations in com- 
puter applications. 


MC951F/ MC951G/ 
MC851F,P MC851G 


6 (10) 
> 
4-9 
2 1 (8) (7) 


NOTE: When the internal timing resistor (9 k{2) is to be used, 
connect Pin 9 to Pin 14 (flat and dual in-line packages) or pins 
2 and 6G(can). DO NOT MAKE THIS CONNECTION IF 
USING THE EXTERNAL CAPACITOR AND RESISTOR. 


Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 


Input Loading Factor =2 

Output Loading Factor = 10 

Total Power Dissipation = 30 mW typ/pkg 
Propagation Delay Time = 40 ns typ 





Maximum permissible current into Pin 9 (2) = 10 mAdc. 
APPLICATIONS INFORMATION MAXIMUM INPUT 
OUTPUT PULSE WIDTH FALL TIME TO TRIGGER 


EXTERNAL INTERNAL PULSE WIDTH tf | VOLTAGE SWING 
COMPONENTS USED RESISTOR CONNECTION ns (APPROX) ns VOLTS 
Cext (between Pins 10 & 11) Pin 9 ta Voc 4.5 (Cext + 20) 2.0 
4.0 
Output duty cycle = 40%. Higher 


Rext (between Pin 10 & Vcc) Pin 9 open 0.5 Rext (Cext + 20) 
(9 kQ min, 15 kQ max) 


Capacitance values in pF, Resistance values in k2. duty cycles obtainable at a possi- 
Pin numbers shown for devices in flat and dual in-line packages. ble decrease of performance. 
















SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


MC833 or equivalent 
used for diodes. 


Capacitance includes 
jig and probe. 


Connect pin 9 of flat 
and dual in-line 
packages (pin 2 of 
can) to Voc. 
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TEST CURRENT / VOLTAGE VALUES 










ELECTRICAL CHARACTERISTICS 






























NOTE: Although the test conditions and test limits are the @ Test [mA | Clts, Si 
same for devices in ALL available packages, the table Ti Ve | Ve | Vee IV. v..IV 
shows pin connections for testing only the flat and 3 emperature cc | ¥ect| *ccH|* max 
dual in-line packaged devices. To test devices in the —55°C 15.0 | -0.18 
metal can, substitute pin numbers shown in the con- : Ie MC951 +25°C pane fos] > facet fetal 
version table below. 4-49 

; wave ew Te few el = 

0° Piso [eae [os|s.cof —s.o0 [5.00] 


Fev Ovat tines] [3]|5]6]7|-[9]10]9] - [ra 


[15.0 | -0.18 [0.45]. 00]6.00[5.00[6. 00]. 00) 
[_weweicen|ofala|-[-hols[-[ale [4 [=[-[e, [14.0 [ -0.10 [o.s0[4.00] —]s.00]s-00] — 
MC951 Test Limits 


=a ee aes 
—55°C +25°C +125°C +25°C +75°C 
wletieteciSle/w re iatorer= 


MC851 4) +25°C 
+75°C 















Characteristic 


a Bl : | ae 


Reverse Current pAde 10 | pAde 14 
uAdc 10 | pAdc 14 


Forward Current 0.5 Ip i | 
B 5 5 A 5 . G 
é ; E 4 3 
0.51,/2 Ip 5 . . 7 7 
: 2 9,14 
Ty 





Power Drain Current 


Switching Times 
t ns 
t 7 y - 
, 


Pins not listed are left open. 
tIppx is measured at pins 9 and 14 simultaneously. 


ao me DD 
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DECADE COUNTER 


MDTL MC930/830 series 





MC938F - MC838F, P 


This monolithic ripple counter is designed to operate 
at +20% of the nominal 5.0 volt power supply voltage and is 
guaranteed to 20 MHz. It has standard MDTL inputs, and 
uses active pull-up devices in the outputs to increase capaci- 
tive drive capabilities. The outputs correspond to a standard 
8-4-2-1 BCD with individual direct sets and a common direct 
clear available to preset the counter to any desired condition. 
Typical noise margin is 1.0 volt. 


COUNTER SEQUENCE 
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Input Loading Factor 
Sp = 1.5 
Cp =5 
cP =1 
Output Loading Factor = 8 
Total Power Dissipation = 150 mW typ/pkg 
Maximum Counting Frequency = 30 MHz typ 





DECODING LOGIC 


0 
1 
2 
3 
4 
5 
6 
7 
3 
9 





MC938F/MC838F, P (continued) 


CIRCUIT SCHEMATIC 





Ea, (LS 


cae 


a Be Fai 











eur ea eee Eur ey ae 
INPUT oO 
Omi eee ee ee 
OUTPUT ee 
Oca ee OL 


PULSE INPUT 


INPUT PULSE: R = 400 ohms 
MHz 


C = 50 pF 
ty = tp =5.0 ns D = MC933/833 or equivalent 








90-S 


ELECTRICAL CHARACTERISTICS 








or ae CURRENT/ YOrTAGE VALUES 


~s5'¢[ ina [on | ee 

noses | ease ma [ar] sar [4 [oi 
+ase{ aoe [oi [200 [0 feo — [een|sat| 

o'¢| 2.0 [-0.12 | 2.00 | 0.43]4.00] - |s. 005.00] — 

mcese } +-25°¢[ 2.0 [0.12 [1.00 [a]. 00]5.0]5.0]5.o0]s.00 
s7sref 4 [-0.12 | 1-00 [e-s0fs.o0] = [5.00)5.00] - 


Pin MC938 TEST LIMITS MC838 a eS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


sto | Sa [ep wos [Rs] ut [wc mect natal use| ln | ton [Ym | Yo] % [Vee enon os 


@ Test 
Temperature 















max 

























































2,5,10,12 14 
2,3,10,12 
2,3,5,12 | 
2,3,5,10 


Pins not listed are left open. Vin 


{ Momentarily ground this terminal before applying test condition. énp f MEASUREMENT 
* Inputs to Cy (pin 2) and appropriate Sp (pins 3, 5, 10, or 12) as shown: 7 INTERVAL 
Re re ee ee 
Sp enn j ae lon TO 


| PIN UNDER TEST 
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Lv-s 






rT eae CURRENT/ VOLTAGE VALUES 


he 


rac ta Powe foal 

|-0.12 | 2.00 | 0 [4.00] ae 

Pertan ie TS toeoteahcaicy 

| 12.0 | -0.12 | 2.00 [0.45] 4.00] - [5.00/5.00[ = | 
. MC838 ¢ +25°C p.0 0 [ou] 12 =< 90 | 0. 45] 4. 00] 5. 00| |5.00[5. 00 |8. 00 | 00 

ELECTRICAL CHARACTERISTICS (continued) Lane Fae ota [a0 Po-s0fa. oof — ]s-o0]s-00] — J 

Pin MC938 JET LIMITS MC838 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


= 
os g| pec ess STELE EENECHAIGE 


1 2. 2. | | 0 | wAde 5. 14 
3 
5 
1 
4 In 8.0 8.0 | 
Ip z mAdc 5 7 . 33) mAdc 1 
1.5 Ip 
io 
12 


Power Drain Current mAdc 43.5 mAdc 
mAdc mAdc Haas | 
Pulse 
Out 


Pins not listed are left open. ViH———— ! 

t Momentarily ground this terminal before applying test condition. GND | | MEASUREMENT 
INTERVAL 
I 


* Inputs to Cry (pin 2) and appropriate 8 (pins 3, 5, 10, or 12) as shown: 1 


Vig aes ee 
3 ae 
be app Y T 
GND OH TO 


| PIN UNDER TEST 






@ Test 
Temperature 
—55°C 
MC938 ) +25°C 
+725°C 






0c 

















Characteristic 












Reverse Current 





Forward Current 





Re 
nore 








Counting Frequency 
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DIVIDE-BY-SIXTEEN COUNTER MDTL MC930/830 series 





MC939F - MC839F, P 


This monolithic ripple counter is designed to operate 


at +20% of the nominal 5.0 volt power supply voltage and is Input Loading Factor: 


guaranteed to 20 MHz. It has standard MDTL inputs, and uses Sp=1.5 

active pull-up devices in the outputs to increase capacitive Co=5 

drive capabilities. The outputs correspond to a standard 8-4- cP=1 

2-1 binary code with individual direct sets and a common Output Loading Factor = 8 

direct clear available to preset the counter to any desired Total Power Dissipation = 150 mW typ/pkg 
condition. Typical noise margin in 1.0 volt. Maximum Counting Frequency = 30 MHz typ 








DECODING LOGIC 


o]0, G, G w& 
11 Q, Gg Gg 
COUNTER SEQUENCE 2] 91 2 3 Q4 
3 | Qy Qg Gg Gy 
ce ULL 4 |G, GG, ag a 
5 Q, Go Q3 a4 

6 

7 

8 
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MC939F/MC839F, P (continued) 


CIRCUIT SCHEMATIC 


ae 


60 pF 60 pF 












es 


Re Gs 


60 pF 60 pF 


ae ae 


ii pF 








OCP 
PULSE INPUT 


INPUT PULSE: R = 400 ohms 
f= 20 MHz C=50 pF 
ty = te £5.0ns © = MC933/833 or equivalent 





5-49 








0S-G 


ELECTRICAL CHARACTERISTICS 










TEST CURRENT / VOLTAGE VALUES 
Volts 


Pp mA Ts—~“‘“NS SC 
a | | we [| [real 








@ Test 






Temperature 
—ssc[ ane [-or[ 210] 0 [aco] - [av0[s.00] — | 
mc9a9 ) +25°C| a2.0 | -0.12 | 2.00 | 0 [4.00[5.00]4.50]5.50] 800 
+125¢[ 10.8 [-0.1[ 2.00 | 0 [éoo| - [4.s0]5.20] — 
oc [2.0 [0.2] 2.00 _[0.43]4.00[ - [s.00]5.00] — | 







12.0 


mcaap } +2s%c| 92.0 | -o.ae [1a [0.5| 4005 0]s.0[ 5.0009 
sree] a | oe] tor [osn|son] — [son] s = 


MC839 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:: 


Pin MC939 TEST LIMITS 
eal Under asset ease | es a bach ma ae hex ec Moa un 
symbot | Test [Min] Max [Win] Max| Min] Max] Unit [Min] Max [Min] Max Min] Max] Unit | lor | lon [- Yan | Ye Ye | Vec|Vecu| ce Youn 


3,5,10,12 




































2*,3*, 
5,10,12 


2*,3,5*, 
10,12 


23,5, 
10*,12 


2*,3,5, 




















Short-Circuit 
Current 










Poor 


an 


TEEN 

Pins not listed are left open. Cp SS a 

+ Momentarily gfound this terminal before applying test condition. GND b+ Me SUREMENT. 
I I 


* Inputs to Cy (pin 2) and appropriate Spy (pins 3, 5, 10, or 12) as shown: Vigo ee 
; Sp pate j be APPLY Io TO 


| PIN UNDER TEST 


(panunuos) gq ‘4GE8DIN/AGEGOIN 


Lo-G 






TEST CURRENT / VOLTAGE VALUES 


Eh iat Ge nee a ee 

@ tet Volts 

vinta we | tw Yo [| ella 
-ss'¢[ ma [on teat toate 








meose | sasre{ tee sour [eee [© fecal wpe fe silt 
+125°¢[ 10.6 [-0.12 [2.00 | 0 [x00] - [asofs.e0] — | 


. | 0. 45| 
os MC839 } +95° "C | 12.0 | -0.12 | 1.90 | 0.45] 4. 00/5. 00[5. 00/5. 00/8. 00| 
ISTICS tinued) 
sia Li iad aca arse] 4 [ome | tee femeon] — [.0feor— | 
Pin _MC939 TS LIMES MC839 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


Under aie aw ees Roa nit 
speci tec i] wt in [tn |i tL | te J el ele 
2. 5. pAde 5. 5.0 


mAdc mAdc ot 
mAdc, mAdc 
Pulse 
Out 


Vin———— 
Pins not listed are left open. he | 
2 f 3 A 7 GND MEASUREMENT 


t Momentarily ground this terminal before applying test condition. H INTERVAL 


* i i S @ ots = agp eee oe 
Inputs to Cy (pin 2) and appropriate Sy (pins 3, 5, 10, or 12) as shown: és ee eee 
GND | PIN UNDER TEST 

























Characteristic 














Reverse Current 






Forward Current 










Power Drain Current 





Counting Frequency 
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MDTL MC930/830 series 





DUAL 4-INPUT EXPANDERS 


MC933F - MC833F, P 


This dual expander consists of two independent 
diode networks with characteristics matched to 
the input diodes of the gate and buffer elements in 
this logic family. Its use increases the fan-in capa- 
bility of other MDTL devices to a maximum of 20 
while only slightly affecting performance. 


DUAL 4-3 INPUT EXPANDERS 


MC933G - MC833G 


MC933F/MC833F, P MC933G/MC833G 


Input Loading Factor = 1 


— a 
WNOO DAWN 


7GNOD 
(5) 


Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can, 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one expander. 
The other expander is tested in the same manner. 


NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 


= 

Fieve in-tine| [|] 4[5[6]7]-[o [10] [12 [ra] — 

[ mewaicon [hol s]2|a[als|-le]7 [@ [s [-|—| a eel 
Pee [aw 


fn 
Und ea 
i ie nia sa 





TEST CURRENT / VOLTAGE VALUES 
(All Temperatures) 














sao 
ONO OWN 
adh 
= 
a 




























Characteristic 


Forward Voltage 















Reverse Current In 2 5. | pAdec 10 | pAde 2 
3 3 

5 7 5 

6 6 

5Ip 4 - 4 

2 Tp 4 = 4 





Pins not listed are left open. 
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GENERAL INFORMATION DTL MC200/250 series 





MC200 series (—55 to +125°C) 
MC250 series (0 to 75°C) 


The DTL family of integrated logic circuits is 
characterized by moderate speed and low power 
dissipation. 


CASE 71A 





CASE 72 
(TO-91) 





FUNCTIONS AND CHARACTERISTICS (V+ = 4V, V- = —2V, Ta = 25°C) 


Propagation 
FAN-OUT Delay 





Power 
Dissipation 
FUNCTION —55 to +125°C| 0 to +75°C 


4-Input Gate NAND/NOR 


3-Input Gate NAND/NOR 71A, 72 

















3-Input Power Gate NAND/NOR JIA, 72 








Line Driver 71A, 72 











Dual 2-Input Gate NAND/NOR TIA, 72 








Dual 3-2 Input Gate NAND/NOR 














Dual 3-2 Input Gate NAND/NOR 





Clocked R-S Flip-Flop 





Clocked R-S Flip-Flop (Pulse Triggered Binary) 71A, 72 








Dual 3-Input Gate NAND/NOR JIA, 72 











Dual 3-Input Gate NAND/NOR 71A, 72 








6-Input Gate AND (Expander) 





Dual 3-Input Gate AND (Expander) 


Dual 3-Input Diode Array , 


@G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC201G = Metal Can, MC201F = Flat Package.) 








OUTLINE DIMENSIONS 


CASE 71A ; CASE 72 
(TO-91) 


6 76 9 10} { 
0200 | 


0.290 


Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 
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DTL MC200/250 series 


LOGIC DIAGRAMS 





Numbers at ends of terminals represent pin numbers. 
Inputs have a fan-in of 1 unless otherwise noted. For fan-out 
capability, see Functions and Characteristics table. 

(V+ = pin 6, V- = pin 5 unless otherwise noted. Gnd = 1.) 




















MC201, MC251 MC202, MC252 
4-Input Gate NAND/NOR MC204, MC254 
3-Input Gate NAND/NOR 


(10)* 2 
E E 
3 = 7¢8e9e100(E) 3 = 708e9e(E) 


*MC204, MC254 
Fan-in = 2 for MC204, MC254 


MC203, MC253 
6-Input Gate AND 
(Expander) 








E 
10 = 30405060708 





















Note: No power supply connection. 







MC206, MC256 MC207, MC257 
Dual 2-Input Gate NAND/NOR MC208, MC258 
Dual 3-2 Input Gate NAND/NOR 


MC212, MC262 
MC213, MC263 
Dual 3-Input Gate NAND/NOR 










2 = 30405 






MC215, MC265 
Dual 3-Input Gate AND 
(Expander) 






DRIVERS 


MC205, MC255 
Line Driver 












MC217, MC267 
Dual Diode Array 


2 

3 4 = 203010 
10 

7 

8 5 

9 
Note: No power supply connection. 


Note: No power supply connection. 





FLIP-FLOPS 





MC209, MC259 MC210, MC260 Clocked R-S Flip-Flop (Pulse Triggered Binary) 


Clocked R-S Flip-Flop a 



































1 No *Fan-in = 0.7 
Change! Low level on Sp overrides other inputs and results 
in high level on Q. 


O on pins Cs or Ce means transition to low level. 
= X = don’t care. 

tBoth Q and Q in 1 state NC = no change. 
*Fan-in = 0.75 for MC209, 1 for MC259 until either So or Co rises. U = indeterminate state. 
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